CCN2 is necessary for the function of mouse embryonic fibroblasts.
CCN2 is expressed by mesenchymal cells undergoing active tissue remodeling, and is characteristically overexpressed in connective tissue pathologies such as fibrosis and cancer. However, the physiological roles and mechanism of action of CCN2 are largely unknown. Here, we probe the contribution of CCN2 to the biology of mouse embryonic fibroblasts (MEFs) using genome-wide mRNA expression profiling, proteomic and functional bioassay analyses. We show that ccn2-/- mouse embryonic fibroblasts (MEFs) have significantly reduced the expression of pro-adhesive, pro-inflammatory and pro-angiogenic genes such as interleukin-6 (IL-6), ceruloplasmin, thrombospondin-1, lipocalin-2 and syndecan 4. Anti-syndecan 4 antibody reduced ERK phosphorylation in ccn2+/+ MEFs. In ccn2+/+ MEFs, the MEK inhibitor U0126 and dominant negative ras reduced expression of IL-6 and lipocalin-2. Overexpressing syndecan 4 in ccn2-/- MEFs restored IL-6 and lipocalin-2 mRNA expression. Syndecan 4 has been shown to mediate cell migration. We found that ccn2+/+ MEFs migrated significantly faster than ccn2-/- MEFs; anti-syndecan 4 antibody and U0126 reduced the migration of ccn2+/+ MEFs to that of ccn2-/- MEFs. These results collectively support the notion that syndecan 4 acts downstream of CCN2 in MEFs, and that reduced syndecan 4 expression contributes to at least part of the ccn2-/- phenotype. Further, these results suggest that CCN2 is required for MEFs to contribute to aspects of tissue remodeling. Consistent with this notion, whereas ccn2+/+ MEFs displayed actin stress fibers and focal adhesions at the cell periphery consistent with a migratory phenotype, ccn2-/- MEFs displayed reduced focal adhesions and actin stress fibers, and a reduced ability to transduce forces across a collagen gel matrix. Collectively, these results suggest that CCN2 supplies essential, non-redundant functions required for fibroblasts to properly participate in features of embryogenesis, and further suggest that CCN2 may play essential roles in adult wound healing, tissue repair and fibrogenesis.